Abstract-This study employs a paired difference approach to explore economies of scale in the credit union industry. Tests performed on aggregate credit union data strongly support the existence of scale economies. Empirical results suggest that the larger the credit union size is, the more efficiently it operates in terms of operating costs as a percentage of both total assets and operating income. Moreover, economies of scale evidenced in this research have become more pronounced post 2008 financial crisis, supporting the notion that they change over time. This documented enhancement in scale economies provides the rationale for the industry's proliferating consolidations via merger and acquisition activities.
I. INTRODUCTION
Credit unions are not-for-profit, cooperative organizations owned by members who share a common bond. These member owners borrow funds from and deposit money into their credit unions. This unique owner-consumer nature poses a conflict of interest between existing members and potential new members as a credit union grows. As pointed out by [1] and reiterated by [2] , [3] , conflicts may arise among members as an increase in demand for loans by new members drives up the borrowing rates while a rush of deposits by new members pushes down the savings rates, both of which are detrimental to the growing credit union's current members. The authors then claim that economies of scale serve as an ideal mechanism to alleviate such potential member conflicts and to conserve the cooperative nature of credit unions. Reference [4] also asserts that credit unions, in hopes of realizing economies of scale, consolidate to better absorb legislation-induced costs, which, to his belief, are born disproportionately by smaller-sized operations. If so, the Dodd-Frank Act imposed on financial institutions in response to the 2008 financial meltdown will only hasten the credit union industry's pace of consolidation in order to further benefit from economies of scale. In essence, a message clearly conveyed by aforementioned studies is that credit union consolidation and growth should be scale economies driven. If so, credit unions should not proceed with internal growth, acquisition, or merger if economies of scale are not expected to emerge.
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economies of scale in virtually all financial institutions but credit unions, where conflicting test results abound. References [1] , [3] - [9] support economies of scale. In contrast, [2] , [10] document diseconomies of scale. Reference [11] produces mixed findings with respect to various credit union products while [12] - [14] observe no evidence of scale economies. Reference [15] shows that the cost advantage of large credit unions has been increasing over time. Thus, economies of scale may change over time especially in light of the dramatic landscape change endured by the credit union industry, namely steady industry consolidation and concentration.
Given the fact that literature addressing the topic has been mixed and confined to various periods prior to the 2008 financial crisis, the purpose of this research is two-fold. First, it attempts to provide additional evidence on the existence of economies of scale or lack thereof in the credit union industry, using more recent credit union size and performance data. Second, it intends to investigate the nature of the scale economies over time via the use of both pre-2009 and post-2008 data. The rest of the paper is organized as follows. Section II covers data and methodology. Section III presents empirical findings. Section IV concludes this study.
II. DATA AND METHODOLOGY

A. Data
This study adopts a macro approach, examining credit unions in aggregate. As a result, sample data for this study comprise aggregate data retrieved from quarterly financial performance reports prepared by National Credit Union Administration (NCUA), the federal governing agency of the credit union industry, for the six asset-based size groups of all federally insured credit unions, $2M−, $2M-$10M, $10M-$50M, $50M-$100M, $100M-$500M, and $500M+, respectively, over period 2003-2014. Credit unions, along with their financial services counterparts, have faced a deteriorating operating environment in the post-2008 era dictated by unfavorable monetary policies and burdening compliance and regulatory requirements. The central bank has adopted aggressive monetary policies to stimulate the economy. Consequently, both short-term and long-term rates have reached historically low levels, reducing spread and putting downward pressure on the financial services sector's earnings. Dodd-Frank Act, enacted in the aftermath of the financial crisis, has limited several major sources of the sector's fee income, such as debit card interchange fees, and imposed additional regulatory compliance costs, further squeezing the sector's bottom line. To better cope with the adverse factors and absorb the ensuing costs, most of which are fixed-natured, Su-Jane Chen Does Size Matter? Economies of Scale in the Credit Union Industry credit unions may resort to the quick process of external growth from mergers and acquisitions as opposed to the slow process of internal growth over time from accumulated capital. If so, the industry's ongoing consolidation and concentration shall expedite, a notion supported by Tables I  and II presented next. 24.53%, and 17.28% vs. 14.30%, respectively. In contrast, the largest size group, with total assets over $500M, has vastly expanded, growing at a whopping 88.26% rate over period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . The second largest size group is the only other one that has gained on number of peers, 15.06%, during the same time period. Table II lists respective asset breakdowns among the six size groups for the same three quarters covered in Table I . As revealed in the table, the larger is the size of the group, the more commanding is its presence in the industry. As a matter of fact, the table clearly shows that the industry's concentration has intensified over time along with its consolidation. All size groups except the largest one have seen their assets shrinking steadily over time. As of the end of 2014, the bottom two size groups with assets of $10M or less account for barely 1% of the industry's assets, despite the fact that they jointly represent 31.68% of credit unions. In contrast, the largest size group has captured 69.59% of the industry's total assets of $1,122.17 billion by the end of 2014, ballooning from 46.42% as of 2003 Q1 and 60.97% at 2008 yearend even though it only consists of 7.17% of all federally insured credit unions of the nation.
B. Methodology
To investigate economies of scale, the study adopts total assets as the proxy for size. Following [3] , [12] , [14] , the research uses two ratios, operating expenses to total assets and operating expenses to operating income, to measure operational efficiency. The lower the ratios are, the more efficient the operation is. For each size group, the respective means of the two ratios over the entire study period and the two subsample periods (pre 2009 and post 2008) are first calculated. Based on [3] , [7] , paired t tests are then employed to detect scale economies or lack thereof. To be more specific, the six size groups are paired with one another, yielding 15 size group comparisons for each sample period. The mean difference for an efficiency ratio between each paired set of groups is then tested for statistical significance. Under the null hypothesis, the mean difference is equal to zero. Rejection of the null hypothesis supports economies of scale or diseconomies of scale, pending the sign of the mean difference, in credit union operational efficiency. Table III contains the paired t test results generated from mean differences in the first efficiency measure employed in this research, operating expenses/total assets, for the 15 size group comparisons over the three time periods, the entire sample period, the pre-2009 period, and the post-2008 period, respectively. The table shows that the majority of the mean differences carries a positive sign and is statistically significant at the 10% level. Only six out of the 45 paired mean differences reported are associated with a negative sign and only one of them is statistically significant at the 10% level. Thus, evidence presented in the table supports the existence of economies of scale.
III. EMPIRICAL RESULTS
The smaller-sized institutions in general have the larger ratios and thus are less efficient. The smallest size group operates at a statistically higher cost per dollar of assets invested than all the other five size groups in the post-2008 era, deteriorating from the pre-2009 era when its operating costs as a percentage of total assets were only distinguishingly higher than those of the top two size groups. In contrast, the largest size group operates more efficiently than the rest, outperforming persistently over all three study periods with an across-the-board P-value of .0000. Economies of scale depicted in Tables III and IV are supported by evidence illuminated in Figs. 1 and 2 . Fig. 1 presents operating expenses as a percentage of total assets for the six asset-size groups over period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . As illustrated, the ratio suffered shock-induced across-the-board peaks immediately following the 2008 Great Recession. Nevertheless, the figure demonstrates the largest size group's far superior operational efficiency. It also reveals that the efficiency divergence between the smallest size group and the five larger groups has increased post the 2008 financial crisis. The widening deterioration is particularly noticeable over the recent past. Fig. 2 displays operating expenses as a percentage of operating income for the six size groups over period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . It shows that the ratio for all six groups rose sharply during the darkest days of the financial crisis. Nonetheless, the figure provides overwhelming evidence in International Journal of Trade, Economics and Finance, Vol. 8, No. 6, December 2017 support of economies of scale. Persistently portrayed in the figure, the larger the size group is, the lower the operating costs it incurs in relation to operating income and thus the more efficient the group is. It also shows that the efficiency has worsened for all six size groups in the post-Great Recession era. The deteriorating operating environment noted earlier in the paper in the post-2008 period has clearly caused the operating costs per unit of operating income to rise for all credit unions. However, the pain is not uniformly borne among the six size groups. The smaller the group size is, the bigger the ratio increase is and the less efficient its operation has become, widening the efficiency gap between large and small size groups. The trend is particularly worrisome for the smallest size group. Its operating costs per dollar of operating income hover around 95%-mid 96% in 2014, leaving hardly any room for error, let alone growth. Not surprisingly, then, more than 46% of the credit unions in this group have disappeared since the end of 2008. At this declining rate, the entire group may cease to exist in the near future. This asymmetric cost structure most likely has contributed to the industry's acceleration in consolidation and concentration as documented earlier, respectively, in Tables I and II . Faced with increasing operating costs in the post-2008 period, credit unions, in hopes of benefitting from economies of scale, have resorted to mergers and acquisitions for quick, external growth.
IV. CONCLUSIONS
Test results derived from conducting statistical analysis on credit union data in aggregate overwhelmingly support the existence of economies of scale. Given the fact that many small credit unions are heavily subsidized by their sponsoring organizations, the well-documented scale economies are most likely understated. Empirical evidence further shows that scale economies have expanded over time in line with the industry's consolidation and concentration. Thus, the steady consolidation and concentration observed in the credit union industry will continue to pick up speed. As a result, small credit unions will remain an endangered species, disappearing at a faster rate than ever. In contrast, large credit unions will continue to mushroom and expand to reap the fruit of economies of scale, furthering its operational efficiency. These findings have significant implications to credit union stakeholders.
First, the existence of economies of scale provides welcome relief to credit union members since scale economies help mitigating potential conflicts of interest between current and new members as credit unions grow. Second, credit union policy makers and regulators, in light of the findings, may consider easing legal restrictions on credit union membership and permissible products to further promote growth. However, the growth orientation strikes at the heart of the credit union movement since small credit unions (those with assets under $50M or those in the bottom three size tiers) are the essence of the movement but are shrinking fast. This is not an issue to be taken lightly. After all, these small credit unions as of the end of 2014 represent roughly 65% of all credit unions in the industry despite the fact that they jointly own less than 5.5% of the industry's assets. To preserve the credit union cooperative nature and profile, the government may consider lightening up the compliance costs for small credit unions by exempting them from many of the burdensome laws enacted after the 2008 financial crisis and designed to rein in billion-dollar financial institutions. Board directors and management of credit unions, the small ones in particular, should actively seek out opportunities to collaborate with their peers such as exploring the formation of credit union service organizations to share resources and to split costs.
This study makes important contributions. First, it provides additional, significant empirical evidence in support of economies of scale. Second, it updates the literature by using most recent data, notably post-2008 data. Third, it shows that scale economies increase over time, lending justification for the credit union industry's acceleration in consolidation.
